The objectives of this study were to determine basic physiological and ecological attributes of sixweeks fescue (Festuca octoflora Walt.). At Central Plains Experimental Range2 sixweeks fescue is unpalatable to cattle and they tend to avoid grazing in areas infested with this annual grass.
During the summer of 1958 the utilization of blue grama (BouteZoua gracilis (H.B.K.) Lag) was impaired by the abundance of sixweeks fescue. The fescue was dense on the upland sites and sparse on the bottomland sites. Heavy-use pastures instead of having a uniform slicked-off appearance were grubbed to the ground on bottomlands and very lightly grazed on uplands. Moderate-use pastures received heavy use on bottomlands while the uplands were essentially ungrazed. This unusual type of utilization appeared to be due 
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primarily to the occurrence of sixweeks fescue. At the close of the 1958 summer grazing season, total beef gains were below those expected from current perennial grass production. The loss in gross return per heifer in 1958, as a result of poor utilization attributed to sixweeks fescue, amounted to about $25 per head.
Laborafory Seed Germination
Sixweeks fescue seeds harvested at Central Plains Experimental Range were used in a laboratory study of factors affecting germination. Seeds were collected on June 25, July 6, and July 22, 1959. They were stored at room temperatures of 10 to 30" C until germination tests were started in October 1959.
Cleaned seeds from each harvest date were planted on top of 2 thicknesses of moistened filter paper in g-centimeter Petri dishes. Initial moistening of the substrata was with tap water or a 0.2-percent KN03 solution; thereafter, all substrata were kept moist with tap water. The seeds were subjected to the following light (fluorescent) and temperature conditions:
Dark Light Duration (hr) (hr) (hr) 10" constantly intermittently3 15" constantly 15 9 20' constantly 15 9 10" for 15 hr; 30" for 9 hr 15 9 15" for 15 hr; 25" for 9 hr 15 9 15" for 15 hr; 30" for 9 hr 15 9 20" for 15 hr; 30" for 9 hr 15 9
Alternating temperatures were obtained by using electronically controlled germinators. Relative humidity in these germinators ranged from 95 to 100 percent. Constant temperatures were obtained with the germinators or temperature-controlled chambers.
Germination
counts were started after the seeds had been in the germinators for 7 days and were continued at 7-day inter- The lengths of the plant shoot (portion above seed coat) and longest root were recorded in millimeters. The number of roots was recorded until the roots became too numerous and matted to count. Data in Figure 3 show a relation between surface-soil texture and development of the roots and shoots of six weeks fescue. The roots and shoots developed more rapidly in sandy loam than in sandy clay. During seedling emergence and growth the roots were approximately three times as long as the shoots. This condition gradually became more pronounced until the transition from the vegetative to the bloom stage. At this time the roots were June 25  75  64  29  97  93  98  1  19  66  96  5  65  25  67  57  July 6  88  94  35  85  73  84  4  14  67  85  13  30  7  31  51  July 22  79  93  57  95  96  99  5  27  79  97  52  79  50  67  70  Temperature  average  82  66  90  12  82  41  41  Moistening  agent  average 48 71 about three and one-half times as long as the shoots. After this period, the shoots elongated rapidly and the roots began to dry and decompose. The lengths of the roots and shoots were about the same during the transition from the bloom to the dough stage. By the end of the dough stage the shoots were approximately one and one-half times as long as the roots. The number of roots increased until about the dough stage. More roots were produced on plants in sandy loam than in sandy clay.
SIXWEEKS FESCUE

Relation of Experimental Findings fo Observed Field Conditions
Data collected at the Central Plains Experimental
Range for a ZO-year period, 1941 ZO-year period, -1960 for information on the occurrence of sixweeks fescue. The density4 of this grass was tabulated by grazing intensity and year. Percentage composition, as it varied by degree of grazing intensity, was found for the years 1940 -42,1946 -48, and 1952 -53 (Klipple and Costello, 1960 
During
September 1940, the mean daily field temperature was 17" C. The average minimum and maximum temperatures for the month were 11 and 23" respectively.
These temperatures approximated the 15-25" alternating temperature t h a t allowed good germination in the laboratory.
Total precipitation during September 1940 was 4.54 inches.
This precipitation was well distributed over the month. The following year, 1941, sixweeks-fescue density was the highest on record. In the course of 13 days, August 15 through August 27, 1957, the average minimum and maximum field temperatures were 12 and 27" respectively.
The mean daily temperature was 19". The best temperature conditions in the laboratory studies were 15-25" alternating and 20" constantly. The total rainfall received in the These temperatures approximated the 10-30' alternating t e m p e r a t u r e which allowed extremely poor germination in the laboratory.
Sixweeks-fescue density in 1957 was low compared with its density in 1941 and 1958.
Discussion
Went
(1948) reported t h a t final population of annuals was solely a reflection of their germination response. Germination control, and not subsequent survival of the fittest, determined the f 1 or i s t i c composition of annuals in the area he studied. We believe, as a result of this and other studies, that once the seeds of annuals have germinated, their chance for survival is good. Even when moisture after germination is low, an annual produces at least one f 1 o w e r stalk and gives rise to one or more seeds.
Determinations
in this study, with respect to temperature requirements for laboratory germination, agree closely with those of other workers who studied seedling emergence under field conditions (Tevis, 1958; Went, 1948 and 1949 F i e 1 d observations of the growth and development of sixweeks f e s c u e disclosed some physiological and morphological attributes which enable it to survive and perpetuate under extreme climatic conditions. We found that the seeds germinated and the seedlings emerged in the fall. The s e e d 1 i n g s then remained dormant until late winter or early spring, when they resumed growth. Measurements of the roots and shoots showed that the roots developed much earlier than the 1 eaves and culms. After the roots were well established, the upper appendages responded and developed rapidly.
As the seed-ripe stage approached, the roots became completely dry and partially decomposed. At this time the leaves and culms began to dry and turn brown. We believe that most of the seeds were mature enough to germinate any time after the beginning of the seedripe growth stage.
Field data indicated that the occurrence of sixweeks fescue was slightly influenced by different grazing intensities. The major difference in the occurrence of sixweeks fescue, however, was between no grazing and grazing, regardless of the intensity. Fescue occurrence was favored by grazing.
